Supplementary materials and methods

Cell lines
We generated constitutively tdTomato-expressing breast cancer cell lines from non-metastatic human MCF-7 (luminal A type), non-metastatic human T-47D (luminal A type), metastatic triplenegative human MDA-MB-231 (basal type), and metastatic human SUM159 (metaplastic type) breast cancer cells by using a lentiviral expression vector system. Briefly, lentiviral vector expressing the tdTomato fluorescent protein under the control of the pGK promoter along with the R8.2 packaging vector and the vesicular stomatitis virus (VSV-G) envelope vector were used to transfect 293T cells. Forty-eight hours post-transfection, virions present in the cell culture media were collected and concentrated. Concentrated virus was used to transduce MCF-7, T-47D, MDA-MB-231, and SUM159 breast cancer cells in the presence of 8µg/ml of polybrene (Sigma, St. Louis, MO). This process was repeated three times to obtain maximum transduction efficiency. Further, to generate a pool with high intensity fluorescence, transduced cells were sorted by fluorescence-activated cell sorting (FACS) as described in our previous study 1 . Briefly, three weeks following the expansion of tdTomato-fluorescent cells, FACS was performed at The Johns Hopkins University Flow Cytometry Core Facility using a FACS Vantage SE (Becton Dickinson, Franklin Lakes, NJ) instrument. Fluorescence gating was done on the brightest cells, which were collected and then expanded. tdTomato protein expression was detected by fluorescence microscopy using a 20x objective attached to a Nikon inverted microscope, equipped with a filter set for 528 to 553 nm excitation and 600 to 660 nm emission and a Nikon COOLPIX digital camera (Nikon Instruments, Inc, Melville, NY 
Necropsy
Mice were sacrificed and inguinal superficial sentinel lymph nodes that were draining the primary tumor were isolated as indicated in supplementary figure 4. Once located, we removed one to two lymph nodes by holding it with forceps and using surgical scissors to isolate it from surrounding other tissue 4 . All lymph nodes were washed in PBS, fixed in 10% formalin for 24 hours, and then placed in 70% ethanol. Similarly, other metastatic target organs such as lung, liver, brain, femur, tibia, other mammary glands, and non-target organs such as spleen and heart were also isolated, fixed, and processed as described above for lymph nodes. 
Collagen density calculation
Tissue collagen density was calculated using in-house software written in Matlab® (MathWorks, Natick, MA) from the entire histology slide. In brief, the JPEG images of Masson's Trichrome stained slides were converted into L*a*b* color (also known as CIELAB) space using the Matlab image processing toolbox (http://www.mathworks.com/products/demos/image/color_seg_lab/ ipexfabric.html/). L*a*b* space consists of a luminosity layer 'L*' and chromaticity-layers 'a*' and 'b*'. 'a*' indicates where the color falls along the red-green axis, and 'b*' indicates where the color falls along the blue-yellow axis. A small representative region of 20 pixels was selected as sample area for each color such as background, red, pink, and blue from an image to calculate each sample's average color in 'a*b*' space. Then we categorized each pixel in the image file using the nearest neighbor rule. Non-node pixels were excluded from the calculations. For example, if the distance between a pixel and the blue color marker was the smallest, then the pixel would be labeled as blue pixel. Collagen stained in blue was segmented into a separate image. The collagen density was calculated from the ratio of pixels positive for collagen divided by the total number of pixels in the image.
